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AIH1ÕjLMÇCK$NM< BfÇ_LË*TfA_LMKOA_L3Ö,LMÇIFVLÌEFVL3Ë3ÇCKaR=LMÇCKO< N§< AIHW< UZ<gHWQIFG?BfT_FG?gROÒ




TGÍwKaHWQIËOFVLM< TfAIFG?4FfHCFGÎWLM< UfKÇZYZÎ¬KONMÌ$KaHW<gF%ÜÝ×Ð=Þ8RSYWRjLMKOÌEROÒWFfHCFGÎWLM< UfKAIFsUZ< B_FVLM< TfA,RSQCÎCÎ¬TfNSL
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Ïfç&AWÍÔTfNSLMQCAIFVLMKO? YfÒfLMÇCKaRSK=RSYWRjLMKOÌER:ËOFGACACTGL:Ê¬K=HW< NMKaË LM? Y$FGÎCÎC? < KaHLMTFGAETfÎ¬KOA
Ë*TfNMÎCQIR&TGÍ
ÈKOÊ¢KaHWQIËOFVLM< TfAIFG?Ë*TfA_LMKOA_LaÏ¬è
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TGÍHWTWË*QCÌ$KOA_L3R7LMÇIFVL:ÇIFsUfK6Ê¬KOKOA
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Ì$TfNMK§< AWÍÔTfNMÌEFVLM< TfAFGÊ¬TfQWL6LMÇCKﬀË*TfAIË*KOÎWLaÏCÆ6ÇCKﬀFGQWLMÇCTfN6TGÍLMÇC<gR6LMK*éZLMÊ¬TZTfXﬂFfRMRSQCÌ$KaR8LMÇIFVL
LMÇCKACKOÑÉË*TfA_LMKOA_L:<gR:RSQC< LMKaH$LMTLMÇCK=RjLMQIHWKOA_Lﬃ R8FG? NMKaFfHWYFfËOß_QC< NMKaH$XZACTVÑ? KaHWBfKfÏfÐ&TVÑ8KOUfKONaÒ
LMÇC<gR6FfRMRSQCÌ$ÎWLM< TfA%HWTZKaRSAﬃ L6ÇCTf?gH,< ÍwLMÇCK=ACKOÑ1Ë*TfA_LMKOA_L6<gR:ÍÔTfQCAIH,< AFGACTGLMÇCKON:LMK*éZLMÊ¬TZTfXETfN
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ÎIFGBfKaR§Ñ< LMÇîNMKO? KOUVFGA_LﬀË*TfA_LMKOA_L3ROÒ.ACT¢RSKaFGN3Ë3ÇKOACBf< ACK,ËOFGAíKOAIRSQCNMK$LMÇIFVLﬀLMÇC<gRË*TfA_LMKOA_Lﬀ<gR
RSQC< L3FGÊC? K&ÍÔTfN:LMÇCK§RjLMQIHWKOA_Lﬃ R8XZACTVÑ? KaHWBfK&? KOUfKO?eÏZJ
FGBfKaR7LMÇIFVLFGNMKﬂÕ! jQIRjL8NM< BfÇ_L3Ö,ÜÔACKOÑÒWFGAIH
NMKaFfHWYﬀLMTﬀÊ¬K? KaFGNMACKaHIÞÑ< ? ?IÊ¬K< A_LMKONMÌ$< éWKaH$Ñ< LMÇEÌQC? LM< ÎC? KÎIFGBfKaR7LMÇIFVL:ÎCNMKaRSKOA_L:? KaFGNMACKaH
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FfHCFGÎWLM< UfKAIFsUZ< B_FVLM< TfA,RSQCÎCÎ¬TfNSL6ÑÇC<gË3Ç%ËOFGAﬂÑ6FGNMA,QIRSKON3R8FGÊ¬TfQWL6ÎIFGBfKaRLMÇIFVL6Ì$< BfÇ_L6ÇIFsUfK
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AIH)ÎIFGBfKaR
Ñ< LMÇ%FUfKONMYÇC< BfÇ,? KOUfKO?ITGÍ.ACTVUfKO? LjY$Ë*TfQC?gHEÊ¬K&LMÇCK=Ë*? T_RSKaRjL6FGAIFG? TfBfYﬀLMTﬀLMÇCKﬂÕSACTGL8NMKaFfHWYWÖ
ÍÔQCAIË LM< TfAIFG? < LjY$< A,Ë*?gFfRMRS<gË&×ÐàÑÇC<gË3Ç,ËOFGA,Ñ6FGNMALMÇCK=RjLMQIHWKOA_L8TGÍ4LMTZTFfHWUVFGAIË*KaHEË*TfA_LMKOA_LaÏ
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<gRTGÍ
LMÇCK
LMTfÎC<gËGÒ4FGAIHÊ¬Þ6LMÇCK? KaRMRÍÔNMKaß_QCKOA_L&LMÇCKﬀLMKONMÌ<gR< ALMÇCKË*TfNMÎCQIROÒCLMÇCKBfNMKaFVLMKONÎ¬TVÑ8KON&LMÇCK
LMKONMÌ Ë*TfQC?gH%ÇIFsUfK=LMTﬂHW<gRMË*NM< Ì$< AIFVLMK§LMÇCKﬀ< Ì$Î¬TfNSL3FGAIË*KTGÍ7LMÇCKLMKONMÌ< ALMÇCKË*TfNMÎCQIROÏIÆ6ÇCK
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HWTWË*QCÌ$KOA_L$ACTVUfKO? LjYí<gRF¢Ì$KaFfRSQCNMK,TGÍ=HW<gRMRS< Ì$< ?gFGNM< LjYíÊ¬K*LjÑ8KOKOAïHWTWË*QCÌ$KOA_L$UfKaË LMTfNFGAIH





ACKﬀTfACKﬀÌ$< AZQIRË*T_RS< ACKRS< Ì$< ?gFGNM< LjYﬂTGÍ7LMÇCKaRSKﬀUfKaË LMTfN3R&FfR
TfQCNÌ$KaFfRSQCNMK=TGÍ7ACTVUfKO? LjYfÏ
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KO? LjYHWK*LMKaË LM< TfA¢QIRS< ACB%Fﬂ?gFGACBfQIFGBfKﬀÌ$TWHWKO? < ACB%FGÎCÎCNMT_FfË3Ç<gRKaRjLM< ÌEFVLM< ACB,LMÇCK? < XfKO? < ÇCTZTWH
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HW< UfKONMBfKOAIË*K<gRF,HW<gRjLMNM< ÊCQWLM< TfAIFG?7RS< Ì$< ?gFGNM< LjYﬂÌ$KaFfRSQCNMKLMT,KaRjLM< ÌEFVLMKLMÇCKNMKaHWQCAIHCFGAIË*Y%TGÍ
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Ë*QCN3Rw< AFHWTWË*QCÌ$KOA_L1?IÏsÛ@Í¬FÑ8TfN3H§<gR< A ?
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ÎCQIR:Ë*TfA_LMK*éZLaÏfÆ6ÇC<gRË*?gFfRMRS<gË6FGÎCÎCNMT_FfË3Ç<gR
ÊIFfRSKaHTfAEË*TfAIË*KOÎWLS>@? KOUfKO?CTfNRSXZ< ? ? >@? KOUfKO?CHWTfÌEFG< A
Ì$TWHWKO?gR=FGAIH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ÊC< ? < LjYﬂLMÇIFVLLMÇCKﬀQIRSKONXZACTVÑ&R&FEË*TfAIË*KOÎWL&TfNÇIFfRÌEFfRjLMKONMKaHF$RSXZ< ? ?eÏ =CTfNTfQCN&Ì$TWHWKO?eÒCÑ8K
QIRSKaH,LMÇCKP8QIRSÇW>R:T_RjLMKO? ? KONS>t×8LMXZ< AIRSTfAﬂFfRSYZÌ$ÎWLMTGLM<gËÌ$TWHWKO? < ACBEFGÎCÎCNMT_FfË3Ç
á âfâ*ã
NMKOÎC?gFfË*< ACB
LMN3FfHW< LM< TfAIFG?&Ë*TfAIË*KOÎWLﬂÑ< LMÇ Ñ8TfN3HCR$K*éZLMN3FfË LMKaHïÊZYï×
Æ×ﬀÏ8Æ6ÇCK)XZACTVÑ? KaHWBfKO" TGÍ§KaFfË3Ç



















































































Ì$TWHWKO? < ACBFGÎCÎCNMT_FfË3ÇNMKOÎC?gFfË*KaR$LMÇCK)Ûjë6>@ÊIFfRSKaH Ë*KOA_LMNMTf<gHïÌ$TWHWKO?TGÍ=LMÇCK)UfKaË LMTfNﬂRSÎIFfË*K
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ACTVUfKO? LjYíFGÎCÎCNMT_FfË3Ç <gRF)Ë3ÇIFG? ? KOACBf< ACBL3FfRSXLMÇIFVLNMKaß_QC< NMKaR














QCN§<gHWKaFﬂ<gR§ÊIFfRSKaH)TfAíFﬂÎCNMKOUZ< TfQIRS? Y_>@Ì$KOA_LM< TfACKaH¢FfRMRSQCÌ$ÎWLM< TfA)LMÇIFVLﬀF%BfTZTWHLMK*éZLS>
Ê¬TZTfX%<gRË*TfAIRjLMNMQIË LMKaH%ÍÔNMTfÌ RSKaß_QCKOA_LM<gFG? ? Y_>@ÑNM< LSLMKOA)Ë3ÇIFGÎWLMKON3RÑÇCKONMKﬀKaFfË3ÇACKOÑìRSQCÊIRSKaË >
LM< TfA,ÇIFfR8FﬀNMKaFfRSTfAIFGÊC? YRjL3FGÊC? K=? KOUfKO?ITGÍwACTVUfKO? LjYÍÔNMTfÌØLMÇCKÎ¬KON3RSÎ¬KaË LM< UfKTGÍFRSKaß_QCKOA_LM<gFG?







×8L:LMÇCK&Ê¬KOBf< ACAC< ACBﬀTGÍwFÊ¬TZTfX4ÒGLMÇCKRSQCÊIRSKaË LM< TfA,RSÇCTfQC?gH$Ê¬K=Ë*TfÌ$ÎC? K*LMKO? YACKOÑïLMTLMÇCK=RjLMQW>
HWKOA_LﬀÜÔÇC< BfÇCKaRjL6ACTVUfKO? LjY$UVFG? QCKsÞ ÏC×Í´LMKONNMKaFfHW< ACBﬀLMÇCK§< A_LMNMTWHWQIË LM< TfA.Ò_LMÇCK§RjLMQIHWKOA_L&RSÇCTfQC?gH
ÇIFsUfKFﬂBfKOACKON3FG?7<gHWKaF%FGÊ¬TfQWL§Ê¬TZTfXLMTfÎC<gËOROÒÑÇC<gË3Ç¢Ñ< ? ?
NMKaHWQIË*KLMÇCK$ACTVUfKO? LjYUVFG? QCKÍÔTfN
LMÇCK$RSQCÊIRSKaË LM< TfA.Ï4D.< XfKOÑ<gRSKfÒ4FVÍ´LMKON=NMKaFfHW< ACBELMÇCK< A_LMNMTWHWQIË LM< TfALMTË3ÇIFGÎWLMKON
â! 
ÒCLMÇCK$RjLMQW>
HWKOA_L$Ñ< ? ?6ÇIFsUfK%FGAîKOUfKOAÊ¬K*LSLMKON$<gHWKaF¢TGÍ&LMÇCKË*TfA_LMKOA_L3RTGÍ&LMÇIFVLEË3ÇIFGÎWLMKONÑÇC<gË3ÇÑ< ? ?







Þ Ò4< L3R§ACTVUfKO? LjYUVFG? QCKERSÇCTfQC?gH¢HWNMTfÎ¢LMTFﬂUfKONMY
? TVÑ1? KOUfKO?eÏC×Í´LMKONLMÇIFVLaÒWLMÇCKACTVUfKO? LjY,RSÇCTfQC?gH%Ë3ÇIFGACBfK§UfKONMYE? < LSLM? KfÒ¬FG? LMÇCTfQCBfÇ%Ñ8KFfRMRSQCÌ$K



















HWTWË*QCÌ$KOA_L3RÜÔAZQCÌÊ¬KONMKaHRSQCÊIRSKaË LM< TfAIR3Þ ÏIÈKK*éCFGÌ>
< ACKaHïLMÇCK)ACTVUfKO? LjYîLMNMKOAIHÍÔTfN%FG? ?LMÇCK¢HWTWË*QCÌ$KOA_L3R,< AÉKaFfË3ÇÉË3ÇIFGÎWLMKON,Ñ< LMÇÉTfQCNELMÇCNMKOK





Ë*? T_RSKO? YﬂÌ$TWHWKO?.LMÇCKﬀK*éWÎ¬KaË LMKaHHWKaË*? < AC< ACBEACTVUfKO? LjY,LMNMKOAIHÏIÈKFG?gRSTEFfRMRSQCÌ$KaHﬂLMÇIFVLaÒI< A)F
Ê¬K*LSLMKONÌ$TWHWKO?eÒsLMÇCKACTVUfKO? LjYﬀHWKaË*NMKaFfRSKLMN3F  jKaË LMTfNM< KaRTGÍ4HWTWË*QCÌ$KOA_L3R7< ALMÇCKRMFGÌ$KË3ÇIFGÎWLMKON
RSÇCTfQC?gH)Ê¬K$NMKaFfRSTfAIFGÊC? YRS< Ì$< ?gFGN=LMT%KaFfË3Ç¢TGLMÇCKON§HWQCKLMTﬂLMÇCKO< NË*TfÌ$ÎIFGN3FGÊC? KFGÌ$TfQCA_L§TGÍ
ACTVUfKO? LjY,FGAIH%Î¬T_RS< LM< TfA%< A%LMÇCKÊ¬TZTfX4Ï
ÈKFGAIFG? YZÚOK§LMÇC<gR=ÎCNMT_RSÎ¬KaË L&LMÇCKACTVUfKO? LjY,LMN3F  jKaË LMTfNM< KaRTGÍ
LMÇCKUfKaË LMTfN=RSÎIFfË*KﬀÌ$TWHWKO?







Ë*TfÌ$ÎCQWLMKaH%ÍÔTfN&KaFfË3ÇË3ÇCKaË3XZÎ¬Tf< A_LaÏI×RÑ8KﬀËOFGA)RSKOKfÒWLMÇCKLMN3F  jKaË LMTfNM< KaRHWTEACTGL
ÌEFVL3Ë3ÇTfQCNK*éWÎ¬KaË L3FVLM< TfA.ÏCÆ6ÇCKACTVUfKO? LjY,TGÍ7HWTWË*QCÌ$KOA_L3RNMKOÌEFG< AIR6NMKO?gFVLM< UfKO? Y,ÇC< BfÇ.êWKOUfKOA
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ÏaÛtAFfHCHW< LM< TfA.ÒVHWTWË*QCÌ$KOA_L7ACTVUfKO? LjYLMN3F  jKaË LMTfNM< KaR.BfNMKaFVLM? YHW< ﬂ4KON
Ñ< LMÇC< A%LMÇCKﬀRMFGÌ$KË3ÇIFGÎWLMKONaÏ
=CTfN6LMÇCKﬀ?gFGACBfQIFGBfK§Ì$TWHWKO?eÒI< ATfN3HWKONLMTEÌEFGXfK§< L=Ë*TfÌ$ÎIFGN3FGÊC? K§Ñ< LMÇTGLMÇCKON&Ì$TWHWKO?gROÒ
LMÇCK,"D UVFG? QCKaR,ÇIFsUfKÊ¬KOKOAàACTfNMÌEFG? < ÚOKaHÊZYLMÇCK)ÌEFVéW< ÌQCÌ TGÍ§LMÇCK,"D²NMKaRSQC? L3ROÏÛtA




Ê¬Þ&<gR=Ë*? T_RSKON&LMT,LMÇCKK*éWÎ¬KaË LMKaHLMÇIFGALMÇCKÎCNMKOUZ< TfQIR
TfACKfÏa;K*LaÒVÑ8K6RjLM< ? ?WTfÊIRSKONMUfKQCACAIFVLMQCN3FG?ZACTVUfKO? LjY§< AIË*NMKaFfRSKaRFGAIHLMÇCK6ACTVUfKO? LjY=LMN3F  jKaË LMTfNM< KaR
< A¢LMÇC<gR§Ì$TWHWKO?FGNMKÌ$TfNMK$RSÎCNMKaFfH)TfQWLaÏÈKERSQIRSÎ¬KaË L§LMÇIFVL§LMÇCK$Ì$TWHWKO?
Ì$< BfÇ_LÊ¬K$Ì$TfNMK
RSKOAIRS< LM< UfK< ACTfN3HWKON&LMTﬂÎCNMKaHW<gË LLMÇCKÎCNMTfÊIFGÊC< ? < LjYTGÍKaFfË3ÇÑ8TfN3H< A)LMÇCKHWTWË*QCÌ$KOA_LaÏ4Û@L=<gR
Ê¬K*LSLMKON8FVL<gHWKOA_LM< ÍÔYZ< ACBF=LMTfÎC<gË6ÍÔNMTfÌØFHWTWË*QCÌ$KOA_LaÒfÊCQWL:ACTGL:FfR
BfTZTWH< AE<gHWKOA_LM< ÍÔYZ< ACBLMÇCK
ACTVUfKO? LjYETGÍLMÇCKﬀHWTWË*QCÌ$KOA_LÍÔNMTfÌF$RSK*L&TGÍ7HWTWË*QCÌ$KOA_L3RNMKaFfHﬂÊZYELMÇCKﬀRjLMQIHWKOA_LaÏ
Æ6ÇCKXZACTVÑ? KaHWBfKÌ$TWHWKO?7ÎCNMTWHWQIË*KaR=Ì$TfNMKË*TfAIRS<gRjLMKOA_L=LMN3F  jKaË LMTfNM< KaR&LMÇIFGA)LMÇCK$TGLMÇCKON




QCACK*éWÎ¬KaË LMKaHLMNMKOAIH<gR=FLMTZT%RjLMKOKOÎ)HWNMTfÎ)FVL&LMÇCKÊ¬KOBf< ACAC< ACB,TGÍ7LMÇCKÎIFVLSLMKONMA.êIÇCTVÑ8KOUfKONaÒ
LMÇCK$N3FVLMK$TGÍ6HWKaË*NMKaFfRSKHWKOÎ¬KOAIHCRTGÍ:LMÇCK$? KaFGNMAC< ACBRSÎ¬KOKaHFGAIHËOFGAÊ¬K$ÌEFVL3Ë3ÇCKaH)LMT%LMÇCK
K*éWÎ¬KaË LMKaHïÊ¬KOÇIFsUZ< TfNEÊZYïRSKO? KaË LM< ACBLMÇCKÎCNMTfÎ¬KON,RSÎ¬KOKaHÏ:ÛtAïLMÇCKÍÔQWLMQCNMKfÒÑ8KÑ< ? ?&ÇIFsUfK
ÍÔQCNSLMÇCKON=RjLMQIHW< KaRTfALMÇCT_RSKÍÝFfË LMTfN3ROÏ Æ6ÇCKNMKaRSQC? L3RHWKO? < UfKONMKaH%ÊZY%TfQCNKOUVFG? QIFVLM< TfAÎCNMTWË*KaRMR
RSÇCTfQC?gHACTGLÊ¬KË*TfAIRS<gHWKONMKaHFfR7F=ÎCNMTZTGÍILMÇIFVL
LMÇCK6XZACTVÑ? KaHWBfK8Ì$TWHWKO?CÎCNMTVUZ<gHWKaR7F=NMKO? <gFGÊC? K
Ì$KaË3ÇIFGAC<gRSÌàÍÔTfNwACTVUfKO? LjY&Ì$TWHWKO? < ACBIÏaÆ6ÇCK:RjLMQIHWY=Ñ6FfR.HWKaRS< BfACKaH=ACTGL.LMT&ÎCNMTVUfKLMÇCK8ß_QIFG? < LjY
TGÍFíRSÎ¬KaË*<
Ó
ËFGÎCÎCNMT_FfË3Ç Ü´ÍÔTfNELMÇIFVL,Ñ8KÑ8TfQC?gHACKOKaHïNMKaFG?QIRSKON3REFGAIH FÌQIË3Ç ?gFGNMBfKON
UVFGNM< K*LjYTGÍ:Ë*TfA_LMKOA_L=LMÇIFGARSKaË LM< TfAIR&ÍÔNMTfÌLMÇCK$RMFGÌ$KÊ¬TZTfXCÞ Ò4ÊCQWL=LMTﬂÍÔTfNMKaËOFfRjLÑÇC<gË3Ç¢TGÍ
LMÇCKELMÇCNMKOKENMT_FfHCR=<gRÌ$TfNMK$ÎCNMTfÌ$<gRS< ACBÍÔTfN§ÍÔQCNSLMÇCKONﬀÑ8TfNMX)TfAíACTVUfKO? LjY¢HWK*LMKaË LM< TfAí< A FGA
KaHWQIËOFVLM< TfAîË*TfA_LMK*éZLaÏ :TfA_LMN3FGNMYLMTLMÇCK%Ë*QCNMNMKOA_LLMNMKOAIHCRﬀ< A ACTVUfKO? LjYHWK*LMKaË LM< TfA.ÒwÑÇC<gË3Ç
FGNMKRSTf? KO? Y,ÍÔTWË*QIRSKaHTfAÛjëìFGÎCÎCNMT_FfË3ÇCKaROÒWTfQCN=RjLMQIHWY%< AIHW<gËOFVLMKaR&LMÇIFVL=F,Ë*TfÌÊC< AIFVLM< TfATGÍ









QCNﬀÎIFGÎ¬KONFVLSLMKOÌ$ÎWL3RﬀLMT)Ë*TfA_LMNM< ÊCQWLMKELMT)RSTf? UZ< ACBLMÇCK,TfÎ¬KOAîË*TfNMÎCQIRﬀFfHCFGÎWLM< UfKEÇZYZÎ¬KONS>
Ì$KaHW<gFﬀÎCNMTfÊC? KOÌÊZYEË*TfÌ$ÎIFGNM< ACBRSKOUfKON3FG?IACTVUfKO? LjYÌ$KaFfRSQCNMKOÌ$KOA_L8FGÎCÎCNMT_FfË3ÇCKaR
ÊIFfRSKaHETfA
×
Æ×ﬀÏIçRS< ACB,FGA%TfNM< Bf< AIFG?4KOUVFG? QIFVLM< TfA%Ì$K*LMÇCTWH%ÊIFfRSKaHﬂTfAXZACTVÑ? KaHWBfK=KOAIËOFGÎIRSQC?gFVLMKaHﬂ< A
F§LMK*éZLMÊ¬TZTfXERjLMNMQIË LMQCNMKfÒfÑ8KË*TfÌ$ÎIFGNMKaHLjÑ8TFGÎCÎCNMT_FfË3ÇCKaR7< AIRSÎC< NMKaH$ÊZY$Ë*?gFfRMRS<gË&FGAIH$Ì$TWHZ>
KONMA,< AWÍÔTfNMÌEFVLM< TfA,NMK*LMNM< KOUVFG?¬<gHWKaFfR:Ñ< LMÇ%FGA%FGÎCÎCNMT_FfË3Ç$< AIRSÎC< NMKaH,ÊZY$< A_LMKO? ? < BfKOA_L8LMQWLMTfNM< ACB
<gHWKaFfROÏ

QCN,NMKaRSQC? L3R,< AIHW<gËOFVLMK)LMÇIFVL,LMN3FfHW< LM< TfAIFG?Ûjë Ì$TWHWKO? < ACBFGÎCÎCNMT_FfË3ÇCKaRLMÇIFVLFGNMK
XZACTVÑA)LMTÑ8TfNMXÑ8KO? ?7ÍÔTfN§< A_LMKONMKaRjL§Ì$TWHWKO? < ACBÌ$< BfÇ_LACTGLÊ¬KEFGÎCÎCNMTfÎCNM<gFVLMKﬀÍÔTfN§XZACTVÑ? >
KaHWBfK$Ì$TWHWKO? < ACB)FGAIH¢ACTVUfKO? LjY)KaRjLM< ÌEFVLM< TfA.ÏÛtA Ë*TfA_LMN3FfRjLaÒXZACTVÑ? KaHWBfKÌ$TWHWKO? < ACBÊIFfRSKaH
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